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(57) Abstract: Disclosed is a low-cost, environmentally friendly anion- adsorbing carbon material which is excellent in anion ab- 
sorption. Also disclosed are a method and apparatus for producing such an anion-adsorbing carbon material. The present invention 
is characterized in that a raw material of plant origin is carbonized after being brought into contact with a solution containing calcium 
ions and then the resulting is brought into contact with an acid solution. 
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IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
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[oooi] ffimj*^7vimj*>%:¥<Dmj*>&&mirzmj*^M 
Steffi 

[0002] m&m. mm. mm^m^m-x^M^m^mn, mm&w&*rz>h<D 
[0003] -ftzfrib, ffim&&m&£Ttmffim&&mte, ^m^^ym^mrnxm^^ti 



[0004] 7j/i»^, ^5/=3rXWcCif(D#^K^^T*5«9, X^#Mc* 

[0005] _b£<dj;5^ mm4*>&te\^&bir%±mm4*>&mMir%%wmnn, 
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#fF^Cmi:#^l¥lO-165824^# 

[0006] ^r-e^-e^^^bv ^^R^#l*##fck;h/rv ^ 0 w> 



, ^5/*, tiff, ^T>^mf5£A/»;f 

[0008] #3B§i!#£>ra\ *^d^^5JEJ|sfSr^b-rsstr^, ^M^^^fe^/vi/^A^ 

^a^^hci, h so m^m^mm^t-um^^^xm^^mmm^m 

2 4 

[0009] jj/vi/v^^&^ts-Mmt^xfe, ^mtk. ^mi(Dm, mmx/^yv^mm 

[0010] #/V^A^>^tp|m$£iii|fe«^ 
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[0011] if^l^lB«©|iK^!^^*#3|SF©543&^«fett. «ft!5^*5I 

[0012] ^<D^K^*5ft^*^d^^M^i:bT«. «P»^rc*>tt«3affl-e#5^, ^ 
^M*b<, $m-£. mvtu, vm*, m^um^x^nm^mm^mwm 

[0013] ^ mmMMm^^t^^m ^im^m^> m^mtm^^m) 
n\ &&m. mm, to*, tvn^, k w&Mm*btezm&kLxm^ 
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, 07(A) fc^-*\fc5teU *^^^^M»i:L-C(DF!Jx.}»«^7 P 2^M^C^ 

Sr^tf«ffRtt, ^/WV^ASrO. 03— 30M%^Wi-5<^#W3;LC 0. 1-7. OM 

[0015] ^(D^K-ete, #b^cttf|BCa^A^^7°30 [08 (A) 0M] 

Z.bK£QCa.mAm(SLT. ¥fcCa^V^)31[ia8(C)#ll£l&#5tf5, ^<^« 

*/l^^^^^Ca*A^y^30©|JfeW?Lil^ffii^lf m-T^ [08 (C)#fl8] 
x.£>tb5 0 -<£>#£\ */i^A^^^Ca^A^y^30<o|^7lJl^ffil!:<lf 

[0016] */l^>^^^^tf^^^$^*»*^*SJS^^b 
[0017] oi£«9, ff5j<iIl^fB<fe(D^P^(DJ;5^, tfIIBJ^^f^i^fe^/Vv' r 7^SttUTfc§ 

m&iotL-x^ xy)^<(D^mmmmx%^b^mm^h\^mmxj^ 
jv^v*j*%mmjz.m&. m^mumxmm-r^b, _hta<Di5{-65o-75o°c<D^ 
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[0018] moo°c(DSMitumx^ ti/v^Mt^m^w^-^wmwii^m 
^(D^m^+^n^ofix\^\^^mM^fitz. 0 msoox:(Dmtu&x\± 

mfz>z.t&x%z> 0 

[0019] z.<Dmwxfe, mm^h^mm^^^^^^t^mm^mm^tc^iM 

zxmw&mmz m9 (b) mm . mm^^m^x m9 (o 
v ^m%±mcam2 m9 (d) mmj ^#^^i^„ 

[0020] ^^(D^fcLTte, HC1, H SO ^(DM5tB#«7KMa^^ffi^^V^ 

2 4 

&i£?£3r#ff %Z-b&X%Z> 0 mm&<DWkS&£, 0. 01mol/LJ^_L, 0. 0 

lmol/L— 20mol/L-C$>«9, 0. lmol/L— 10mol/L/$W3;U/\ 0. Olmol/L 

IX, 1330Pa— 13. 3Pa(Dji^;fBffl-efT5^/5^f^UV\ 

[0021] ^px.t, mmm%(D^^ mwfrt&z>mM%mk~tz>m^ mm 

mm^fo&mmm&^&mm, m^caci ^^mm^mm^xmn^ 

2 

(-CaCl ^iALt^, ^©f, ~<DCaCl ^Ab^^(-^^bi-^«\ -tU^ 

2 2 

o 
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[0022] 2KL~c mMm^z.mm^m^^m.m^mm^m^m-i, mm^h^w, 
[0023] ±mm4^mms%mwm<DM^mz.^x, mmmm^h^mn^. &m 

2 

t&mAmmu ^<DCaci mAU^mtvxnhntccaci mA^iat, 

2 2 

[0024] irf£fr>1b, fflx-tf, 014(A) iCTjki-^C, WMtVX<DjzM^y?2&CaCl B 

2 

^M^?l?*L-CCaCl ^MiC^M^^^, CaCl MmM^(D^/^y^^^ 

2 2 

2 

7 o 35^#^tL§ 0 014(B) i&irxoK. *m^y72tp<Dffim. mzmm. 
m^^caci MmMfim^t?frbx&% 0 j^^i-^tiiMac^^a) m 

2 

V^ffrfECaCl ^tM©iStLtij;, CaCl 0. 5Ofi*%^0^b< N 

2 2 

[0025] $^T, ffffBCaCl ^A^^°35^, 015(A) K^-$-£9iZ.mk~f'Z>b, 015(C 

2 

)(^i-j;5^^*#»37^#^tL§ 0 r<D^^(DM@-ef*, caci mA^y?35 

2 

Cl 3»A^7°35(DM?Lli^B^Waj-r^o 015(B) i£ 

2 

Ib^^^t^/V^i^^teCaCl ^A^^35<DMMM^M 

2 

0i5(o mtm^^ntK mmmmm^\%M$nti^m<v'wm 
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[0026] *fc, m^m^mm^m^^mm^mum^m^mi-i, &mmm&^& 

[oo27] ttfiB^jR^b^^^M^LT^, mitm\HK^^fh^mm.im^m. 
mm ft t-^bTv , * -^rnxrn ^m^tzM imm^-t \m,mirz>&m 

[0028] ffsi<JB4-6^#^0^^*DV>-C, tilSE^^^TK^it^V^f*^^ 

[0029] mmmtm^yK^xxfx^tcnm^m^^^tm^^^t(Dmmn 

*TO(CaCl ^)37£, g|16(A)^i-J:5^, ^X.fM^H^gt^#(D^^m 

2 

mtmm z&zt. mmttm7\mmvx\^c&ftf£&mmkw<Di&mm£;ts 

^t^^^W'^i^nU El 16(B) frbmi 6(C) ^i-^H«^f9, rtL^> 

^ tfrb, mmjz.m^>m.mm.mun(Dm^>m.mmi)m^xm^\ \ 

[0030] &3b\ ff^il4-7^#^^Pj! ^*5ttS^4^bT«, tfArCfc £V n 

^Jx.«, Kffttt, f»*. ^7fc*t^^rcD7K®*t^^^5c^«i*iSr 
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[0031] MtWhK^ffi^&mmktobVXCaCl l£fcteBaCl *btv5 (f»^8)„ 

2 2 

[0032] -tLT, _h|E^«l-8(DV^tt^K^*3V>Tt, ffflmWOfcOttm*. 4 
00°C— l000 < C-efe5^i:^W*bV\ rtbte, mk^MU&i)U00 o C%:TmZ>bm 

$m^ir€^tK£vmMwmmhnt£\^tbx&z> 0 mt^mumti, 

Tii90*L<«5OO o C— 900°C-e*>«9, ftfc#*UV ^}2jfa600 < C~800 < C-Cfc5 o 
[0033] !##^9fcfBf6©|£H'^BR*^^#£fra\ ff^^l— 8<m^ti^£fE^<D|^ 

[0034] :0^©|^ty|IK$W, |^^^?r^^LfcM^9^IB*(D 

[0035] fjM^l i ^fB«<z)^^-^p^^^m#^M5t^g^, 
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[0036] ^/^>«^^^^^tf ^^StriB«^d^*SJ^^^^$^^& (#130 £L 

o 

[0037] tt&jgiiKwm<D&m\z£z>k, mm*btezm&&mk£'&iz&. ^mtm 
^mmm\z.mm^^kxMm(Dmim(Dwmim\mm^fifi^mmz.^ wt. 
, m$zm2iz:mm.(DmwK£z>k^ */^>v^*>%^t?mm\mm^fcmi%) 
frbtezmm&mt^fc^ ^(Dmt^mmm^mM^^kxmt^w 

Mm(Dm^>k4^>^m^m^m^^^^^k^x^^ 0 
[0038] mMmi^tcn^z.mm^m^^mm^mum^m^mm^^^x, 

K^m<D^mm7bm^ti^x^Kmtx^^<Dxh^kkhi^ mmm^mm^ 

[0039] *»|ffett, IftlcW^*^ £Hb<£>i®@T\ laS&tfi^MS^HW^rtlJ: 
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&m<D£ofc. Mmmni^fr%/v^vj*&?gxLx&z>M&fe, ^65o°c-75o°c 

[0040] mz.*^y>J*&mAVtcWr&. _hfB<Dj;5^650 o C 
[0041] ^(D^BJ^^IRiL-C^, HC1, H SO ^(DMatBt^TKM^^ffi^^V^ 

2 4 

^»£#tf z>z.btfx*%z> 0 mmm^mm-t. o. oimoi/L^_h. -r^t?^ o. o 

lmol/L— 20mol/L-e*>'9, 0. lmol/L— 10mol/L/$W3;U/\ 0. Olmol/L 

[0042] i i-fEH^o^-e^ mm*btezmn&fefc3 k mz£<>xmkL'Xt£z> 

mmmm^mmzHcmm^'Dmm^^m^x, mm^mm^mt 
m^^m^x\,^m^m*j%smi0mumbft%t^±hn%o 

[0043] Hi-, If ^lI12^fB«(D^0j!-e«, «^)d^^i^^|-^/^>>A-r^-^^tP 
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it, M^mmcaj%3i&M^HcmmH\:m9(A)mm) ^mm^zt, c a ^3 

b<, 1330Pa— 13. 3Pa(Dffi^t5H-eff5»X)W^bV\ 

[0044] tf5j<iii4^fE*<D^^-^®^^m#W(DMit^m^, ^mmtm^^m 

ftb^^rS^^b-Cfi, ffflE^<D}iST3^ MJ^iS:, »fctttt3^ M^&ft 

o 

[0046] mmmm^fr&mmm&^trmm&mk^xhzm^a^ m$tmi4K 

[0047] *fc. ti|fE^^rt^^$n^Mm^^», ^b^rt^m^#*LTV>6 
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[0048] f«JSl4, 15^|B«(D^b^^, ffi^^^/^^^^b-C. 

m^m^m^^, mmun^wm^mmm^^^-^xh^m^^t^ 

£l^(Dm4^XfoZ> 0 

[oo49] mmmt^mx^mvt^m^^xx^/'^tc^mmmKmm^^tKx^ 

o 

[0050] ^^®^^#^#5fc^(D^ra#:^^i-^^;^yT^#x.^(D^ 

^vTx^t^(Dmmmmi.xmt^rm^m^ir^^m^xh^x-hx 

[0051] ft^IHll-l8(Dv^i :i! ^^0J^v^-c^, ff)IB^t:^^J;^wait^4oo 
[0052] #^JS^b^)^bTCaCi Mv>fc#^^«, m^®$cilTiiiiii-3^ mt 

2 
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[0055] *fc, »^9(^5niM-ett, mm^n^&mir%^b&x%zm4*i/m.m$k 

[0056] *fc. ft^3gio^fE«bfcj:5^, mmm^^mm^mm^b, mm^m^ 

&mtm^vfcm^^mx-xMs&^z>z.tx\ mmm-c^m.m^mun^m 
<97Ei,utkmmir&^t&x%z> 0 
[0057] m^mi i ^sniK-ete, mm^zmn&mkir&mk^&b, ^mt^ 
^x^mut.mtm^mmmKmm^^^t^m^.x\ ^<dx\ mtm^wm 

Mm<Dm^>t4^>^m^m^m^>^^^:^t^x^^ 0 

[0058] £fc, ft^lll2^#§^0j!-e«, tt^^^/^^^/^^A^^^tp^ 
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Xffi&tS&Z>Z.b&X%Z> 0 

[0059] ^(Dtz.^, mm^^wM^mt^fc^m^Mmicmm^^m^x^ 
n&mz>^b&x%% 0 

[oo6o] ^lt, z.<Dmwxfe, fem*ttzmw&*^>v^*>ttttf^Km&£ 
^n^b^x^ 0 

[oo6i] it Mmi3Km&mmx^ mm^hf^wM^mt^x^x, ^<D^m^wmn 
timf&tsth, ^(Dm®iimz.^<D^m^m$tistiz><DX\ ^.(D-wmm^ mm 
^/c^/vi/^A-r^-^^b-c, mmMM<7)m4^b4^r^m^m^m^ 
^&M;&i5i£z>z.bftx%z>h<Dx&z>fatb, mtm^m^xD^mmts^mm 

[0062] ft^iii4, i5{z^mm<Dm4^>mm^mum(Dm^mm^x<>xnm^ti 

^>^mm^mmrr^t^,mmi^m^>m.m^mmb^xmmir^<Dx 

[oo63] mmmt^m^, mm^^wM^mtvx, ^<Dnm^mm&j&m^. ^ 
mm^mmm^m<D^mm^B\^m-rbm^ -^mm^ mmnm^m^ 

3 

X^Zo 

[0064] ftrfB^^^^^^^L^^^^^J;^V*fc«^^^^$^r^^J;^ 
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[0065] m^>mmmmun^n^t^(D^mi^^mir^m^vT^m^^(D^m 

[0066] [0 l]^l(D^»^^i-^#:«^0j! |E|-e^ 0 

mmnm^n^mmm^irmxh^o 

m7^m2(Dmm^m^^^xmm^h^mn^^y^^^>^^mmim 

m^^u^-rmxh^o 

ms]m2(Dmm^m^^^xmm^(Dmtmn^mtir^x.n^7jkirmxh^o 

m9m2(Dmmnm^m^xmh^mx^i.f'm^m^mmm^mm^^j: 

n^irmxh^o 

[0io]||2(D^^B^J;oT#e>tL5im^^®*^mw^5g^-r^-^^^o 

[gii2] (a) ra\ ^-r^pji^*$t^(D-^!i^i-Ei, (B)fi, ttifEi^-r^p^ 
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o 

[014] (a) - (c) mi3\c&tf%x^yy p s2(Dn:n<DmM : &^irmxfoz> 0 

[015] (A) — (C) « % mi3\Ctetf%*^y7°S4<DJim<DWim&^irm-Xh% 0 
[016] (A) — (Of*. 013^}t^^7 o S5(DX@(Df^ffl^i-0"efeSo 
[017] (A) — (D) f3\ ±fBHW^J-*5^ffi^-r^-^*^)P*ffl^i-0, (E) 

[018]tlflB^*tt^43j;tJ«Jt«tt^©«gijM4^3tf • ffim^4^^^>K**^»Jtt5s 
[019]^^S2^*5^CaCl ^(D?6S^X.T^$tbfc^^W^33<J;tJ ? H 

2 

[02O]ttf|B^^TOfc > J;t^ltlfeTO^7^b^^>'(^^^*(Dit^^?r^i- 

[0067] i mit^m 

2 W^^Si^ 

io ^JSi£>fk«»Sr^tpj§?Rl!:g?tt^5#a 

12, 24 SfcjSS^yr 

22 m4*><DW.Mm$:MfrZ>^$k 

A 31, 36 £&fft»(*ra#) 

c jj/vi/v^^^&mm 

H 

S, 30, 32, 35, 37 ^mVf 

[0068] ut, z<D&m<Dmmjtm&. m^mmv^hmmir^ 0 miaotr© 
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[0069] mi, 02}*, ^.(Dmrn^KD-mm^M^^To 

[0070] 3te, ^^^l-e^b^>fb^^^^^M$«^Ma^g-C% HC1, H 

2 

4 

a^^firfE7tc^s^T/^y-e4 i ^pbTtJ;<, r<D^^\ (3) ^fpufc^MTK^s 
[0071] 6f*. ^am^^^s^s^Tc^^a- ^p-^^^&ffl* 

[0072] Bi3, H4fi, ^<DmM<Dm2commnm^i- 0 

03, EMt^o^T, ^^P^^#W»^-^!J-e^^aCa^32{i, Jfic3£ 

, mt^ix^i,tL^tm^mmm^mm^^m^mmm3xuci, h so 

2 4 
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[0073] z&mmtewrerz. wmmm^ht^mM^r. mmm& ^ 2tvx*m^y 

m^l0mm&T(D^4^l^yy°lbl.fz&<DX&Z> o itufECa>»A^9te, *ff 

^mimmm-^tzM^io^m^x^ ^ Q ^.(Dmmmmx^^cK^'m^yy 

hfi% 0 mm^n^y-7°2^ ^m^^^tc^, m^^^^u^ 

[oo74] mhtbf'CamA^yy°30&Mmm%mi2xm 1 mir& o ^.(Dmmnmxi^ m% 
mi2te, c a mA^yy*3o&mkiF&m&mm^xm.m£&z>o ^mi^m 

^mm^/^y^mm^m^^^thx^o 
[0075] &m^tccamA^yy°30femk')pixmk£n, ^yyv&c&mmmfrb 
t£^mw-<D-m)3itmhnz> a ^(DmmmmK^x^m^wn., mtum. 

^650°C— 750°C-C^ o 

[0076] mmm^mmm3^ hci, h so m^mmH^um-x^x^m^^m^-x 

2 4 

X.^5mol/L-efe§ 0 Hf)fE^aSg3fi, mt'^lXnhfhtc^yy°^(DCa^31 
&mfam\^XmfaMCal?i32$:m%fcbb<Dh(DXh% 0 ^L-C, Ca^31(Z>M<D^ 

3 

^6fi. ^3SCa^32^>ft:r#^flJfflbT^:#$-fr6o 
[0077] ^LT, (l)^a-^^^^t^ffl-e#^^aCa^32«|^-r^->'P^^ 
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[0078] 7' m%±mCam2tf-<^yUk&nfcm&. 8' ^MSCa^32^#L-C 

^^fcM^p-e&So Jfe*5. In n B ©^i}i, TfB^-r£5^ ffll(aottv> 



[0079] mm^mm, mmm&mm.mnm>) 

ffiw&mm&Tfmffimkmm(DWk&&50mg/-L (5o PP m) (DmmmmRxfm 

) 

(2) j^n^y7 s 2%700T:Xm b£-*fc7fcJ^lmol/L(Z)FeCl jgJRfcgSf&it^fc 

3 

tk^v ^tiitmmm\^mtm^2oo^ 

(3) BfrfE*®^^^2^700r^^$^fc^^5mol/L(DHCl^^?S«$* 

(4) 7^®^^^2^5m*%<D^^^g»bfc^700 < C-e^>fb$^c^$r5mol 

/L(DHcmmKmm^tcwt%±mc a m2 m^^Rmmmum 2oom g , 

(5) JtUE^IlCffl V ^liM'^^tfJ^OOmgOEocW^/^ ^tv^ti^ 
TStJCMf-A^ ^J^^200rpm, 20°C(D^#TT\ lOR^Ife^ ftrfEfiggg 

[0080] 
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g/g&.T*2. 35mg/gPlfLfc, (3)©M^S}i, ii^ttiiit;! 
mm\±mm$:tfrl"etl2. 50m g / g ,&lF2. 20m g / g @£;fUc: o (5)<Dm^>5t 

mmmfe. mm^mmRximmmnmm^ti^tno. somg/g^mo. oo m 

g/gPJ^Ufc 0 

T&3(4)<D^/l3SCa^32^ ^^tt^^^^M^ttS^^^^XlO. 75 
mg/g,&U?9. 80mg/g^U (5)©|^t^iti^f K±®Kf^5: 

^TbT, Bi]fB^aCa^32^^!jx.M^^-v^^^i-§^^X^{i, J^T» 

£5t-#x.W5o Elio(A) ^-TJ;5^ m*«M3Ca^32(liM'^«^ 

frffimmmucmnzt, m&mc a m32(DumimmmK2>/^yvj>>4* 

y^Lt*fc(iSt1'^Si^^Lmb^y [0io (b) #1] iffitm 

^[Hl0(D)#M] o BI10(E)«, EllO(D)^i-^ffiCa^32^KCl(^c« 

[0081] «S£f*§*» 

BiffB^^tt^mP^*^^To^m^^MS7tc^S*fc^^aCa^32(D^: 
^lmol/L(Z)KCl(*fc{iNaCl)^l:-i5fe#-L, £ib^k$fcl^Lfc 0 
^^^mbT^^tt^*|gS^^2P^^50mg/L(Z)m^^50ml(5yy5/h/V) 
SrJBlcU *gfeV>b/c200m g (7)BfrfB^<7)— 0@©#4^t^Tot o 
BfflE^^^^IR^A^. m«200rpm, 20°C(D^#T-T:\ lOH^Ife^ 
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[0082] [I^JfU 

IJ3IU---2. 5mg/g 
ff4-0@-2. 5mg/g 
S^^[Hlg---2. 4mg/g 
S^H[hIS-"2. 5mg/g 

^JIhI---10. 8mg/g 
#^^[Ug---10. 6mg/g 

n^r.mn---io. 9m g / g 

#^H[Ug---10. 7mg/g 

^sRxim^mcam (m^*^w.mmmwm 32^ti^ti, kci (u^cteNaci) 
mrnxm^u $^^7K^5fev^i-^<^^J;«9, mm^mmm.mnmxmm\^tcmm^ 

ti^timtkirz>z.h&5rfrofc 0 o*^ -m^.mvtz.mmm^msRxfm^mca 
m2 (m^^mmmmun) ^n^nmmm^(Dm&m^t7Km^n^t 



WO 2005/053846 



22 



PCT/JP2004/018058 



[oo83] i7v\YM4^m.mmm> 
mmxm 

h 

(2) *«^^ 0 2^700 0 C-e^{b^fc7tc^^lmol / /L(Z)FeCl jgffcfcgSf&it^fc 

3 

^ , ^k^v ^LfcJt^j ^ v ^mtm^m. i oo mg , 

(3) ffrfE*®^^^2^700ri:^^$^fc^^5mol/L(DHCl^^g«$* 

(4) 7tcff^^2^5m*%OTM7K^?l«b/c^700r^^$^:fc7K^^5mol 
/L(DHCl^^^»$^^^-^^^*«-^f(^T, ^SCa^32^V>5) 1 
OOmg, 

i-^^M^Atl, m^200rpm, 20°C<D^#Tt:\ 10B#[ig»5^ ittffE^ 

[0084] 

sn, 5. oomsX S (D^tm^^mm^fc 0 (5)(Dm^>^mm^ 8. 50 

&3(4)<7)gg&iJSCa|^32te, 19. OOmg/gfD^b^^J-^^U (5)<D^ 

[0085] 



WO 2005/053846 



23 



PCT/JP2004/018058 



mffB^^AtL, m«200rpm, 20°CO^T-?:\ 10R# M^i:?^ ttflE^* 

S^50mg/ / 'L(Dtf)fE^50ml(^yy5/h7V) £J1#U ftlfETk^U^OOmgfD 
iCAtl, m«200rpnu 20°C(D^#T"C\ 10B#fig»5fL ittlfB^^^Mt; 

[0086] 

UJIU— 2. 5mg/g 
S^^[US-"2. 5mg/g 
ft£^[Ua-2. 4mg/g 
ft£H[US-2. 5mg/g 

^aCa^32(Cj;§^^^'l'^^^* 
#J[§1— 18. 7mg/g 

EI a -18. 2mg/g 

HI S -18. 9mg/g 
ft£ = [Ug-18. 6mg/g 

&m(tttemm)x»m&u ^KTicm^ir^tKx^, n^-r^t^^tc 0 
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4 

[oo87] mn— m2on, ~(Dmm<v^3(Dmi&]&n$:^ir 0 mint, ^.<Dmm<D^3<Dm 
m^mim^m^^mmmmnnmr, mmttnk\^)37*wm-z>mw<D 
-m&WLmm^-r-b<DX\ ^mKm^x, 2i^wMmmx\ ^mmmxitt 

[0088] ^rbT, tt]fB7fc«^^^2^, m , MM&(D^mmtmmw (^mmmmx^c 
aci M^WL^c^a«2o {^mmtm^t$mmKmm^^m Km 

2 

hti, ^(D^mm2o\HK^\^x^m^y^2Kn^^mm\:m{^(Dmm(DMm 

2 

r.-e, ^Jsm^m-g^bT, ca(oH) s^^Ks&na.-cfcKr.fc^ i^^K 

2 

[0089] ±m<D£?K\^xnbtLtc&mmkmmA^yy*35i^ m^mi2Kx<>xm^ 
m^fbtm. mtmmjpi mitmm Kmhti, mm^-rK^t^m^n^ 
, tmmmi2tz, mmttm7&m%tcfr<D*rmt^x<D&mmmmA^y 
^35^m.mir^m^vT(D-mx^,^tmmpi^h§m^n^mmi^mm 

m.M%mKmmirZ>£5KM)&t5tiX\,^ 0 

[0090] mm^tmmm<D\^ma^ m^.<DmM2iKx^xMm^ti^^tm^ma 
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[oo9i] mm^mume^ Tk&itmicmm mm H&jfc#ufc#yaw22 m 
[0092] vt\ Tk^feHcmmmzmm^fc^mttm- ( * ra^©— -w) 37^ mk 

SMO^^f*^bT(D^*#M37^^Mi-§^M^yT(D-^!j^^,^^a^ 

[0093] /^*d\ 012(A) tCJi, M£fin0mmU&(D^y7&K&f&£tlfcfemtt'&37&^ 
U 012(B) {Ctt, tfffE^^^O^^W^37^1:^(D^r#:(-<V5/h)7"^?f^ 

[0094] JfcteU BIlUJl^LfcSeSrffiV^, J^M^2^^^*#W37^#§^)lR(Z)— m 

Sr. BIll*5J:rJ«igi3Sr#flgUe*sfcP«»!:ttW'r5o *f\ ^^©ft-HWSrl 
0mm^T^®l:^i^-rX(c:5 : -:y^kbfc7tc®^^2^mi-^ (^/Sl) 0 
[0095] JgcV^T. Bff|E7tca^^ B 2^affif20rt(Dl— 20fift%fcflSE§*T,;fc:CaCl 

2 

2 

^^^^®^^^2^^/^^A^^^J;rj?^b^^^^^A$tt^M^ 
^^^A^^7°35^#^tL^ (^y^S2) „ 
[0096] -^LT, MIB^JRie>fb«»3f A^y^35tt, ^#12^^^>^T^Mffl$4x§ ( 
^^S3) 0 

[0097] ^©f, BfflE7tC®^^2^, ^ftM^l<D^^*fla^^$^, 400°C 

— looowjaaflSH (^»Hife(D^t|-e«7oo 0 c) -ei^ra@S»$^^^ 
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[0098] Bi|fB^*#^f37tt, %imW 22Km^tl, *!tlf 22F*I<D0. 01mol/L— llmo 

2 

[0099] ^LT, fiffE?M?*^am^^*TO37«, -^^^^^a24^*5V>T^;^ 
(^5/^S6) 0 r<D#^\ ^^M^f37^(D«^#24^^J;5i-bT 

[oioo] ^rb-c, fiffB^;M^a#^^*#^-37^, ^5/^(D*«ffli-^i^-e#§^ 

[0101] ^5b\ fiffE^*«'»37^, ±fE^^7°S1^^^5/7 0 S7^-e^^x|l|— XJ^rt 
^T^TM^tt^<^i-PS^^V\ fdlOX^^TXtE^^Sl 

[0102] i(DBea^x?E(D^ife(D^ii^ps^tt-f , icm^xmrn-r^-t^x 

f%mttWnhtlZ>CaC\ £WCV^#\BaCl ^MnCl mXh&W 

2 2 2 

[0103] *fc. ±mmm<Dnmxi^ ^mw22\H^^^xmmum7(DHcimmu{zM 
-r^m%t^m^n^x\^ip, ncmmnKix^x^m^^x^w 

[0104] £^ XIE^JSO^Tii, 4St j^fAf ^35mt»l tt^ft 
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[0105] m^.. mm^mum7(Dmm\±mm^xxfmmm\± ! Mm<Dm.mi±m^m^tc 
n^m^xxmw^m^^^xnmir^ &T<Dmvx&z> 0 

[0106] *i\ J^T^i-ff to©f^(l) — (7) Sr^rtven200mg-fo2mffliicL 

fee 

(2)7tc®^^2^700°C-eiB#rWf^b^k$^:, lmol/L<DFeCl m& 

3 

(4) ^y7 p 2&-10M%tf>BaCl |§«^t»L7c|£ 700^11^ MU*Mt; 

2 

^XnhflttBaCl fit 

2 

(5) 7K@^^2^10m*%COBaCl j§SKtJlgSfU^||700 < C-eil^MiPf|ftL^>fk 

2 

*:<D^ Smol/L^HCl^^^M^MabT^t^tt/tHCl^aBaCl ^ 

2 

(6) *«^^°2^iom*%(DCaci ^^?Si*bfc^700 o c-em#r H 1*Pf^b^ 

2 

$i±T#^tL7tCaCl ^ 

2 

( 7) 7tcft^5/^2^ 1 011% (DCaCl fflfc fcitSf Ufc^ 700 < C^ 1 B#rWff&U*Mt; 

2 

2 

7^^i~^(D-efe«9, {l)-(3)(D^>^;V\^mPiP(37t)^r^tz.^(Dh(D 

[0107] -?tlt, — -%<Dm.<D&-y->^sv%:^ mm^Mm^mm^ornz/i. (5o PP m) com 

, mffiWt^mCQmm>50ms/-L (50ppm) ©ffiffitttfi^f50mL (Jg2HI 

mm) Kmm^Avtco 2oor Pm , 2o°ccom^yx\ lommmty^ m 
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o 

[0108] 018^, ±mnm^x<>xnhfhfz.^>zf/v(Dmm^^m^.mm^xximm 
mmmnmmm.mm^-M^m^^x^vxm.&mi^m^^^mm^mm 

m&gf^bftfrfr% 0 ZtblZ, (4)<DBaCl £t£(5)<DHC»gBaCl ^(D^tt 

2 2 

mm&£x£mffim¥£'Mm<DmMwL$:ik%i^ (6)<Dc a ci ^^cdhci^ 

2 

SCaCl ^(Dm^tt^^^it^Mm^ttS^op^M^bK-rs^^^i^, SMm 

2 

Hci^^^?t«i-§^a(Hci^a)^tofcm5^i:v^^^^^ o i,a»u hci 

[0109] ^-C, MIB^*#^3736S^^.ri«gife^>'Sr!R^-t-5©H:, 017 (A) fc^-J; 

^#TO(CaCl ^)37Sr«gfiK§?ScLJ!:SflH-5t, ^*W|8f370iftffi<Dir 

2 

) M^«L*<7>5!i^;^^m£;MI^I3 (C)#JR0 , ffi^^-^^^^-3 

7tcsR*$tbs mm (d) #m) a^fcst^x. 

[0110] Ell 7(E) m^^-^?^*L-Clll 17(D) t^i-«i^ofc^*#^3 

7&, ffi|ftS(D^k^^(^!lx.^KCl^NaCl(D^M^b^l^. ^c^HCl^ 

«h) dsmb^^^n^-ro -r&t^ m.mwm7\^Rm^nttmm^> 
mtmmm^x^xmm^>t^m^n, -n^xvmmm^tm^n 
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coin] mz.. ±m^^s2iz.tex^x*m^y°2%mmir%&mmk^mm(caci 

2 

mm) M<Dmm*K mw&<Dmmttm7<Dm^>»AMm\^^z&mmn-<z> 

2 

tt^fft^i^SOmg/L (50ppm) (D^^tt^^^50mL (MmWO (-SAL, 

2 

, m&^imm%, 3«%, 5M%, 7m*%, io«%, i2«%, 14m. m% 

tv200mg-Cfc^ o Wz.^ ttM<Dtz.ZbK^ s\zW^y7°2&10m&%<DCaCl MWiMK 

2 

m&ut&. 7oo°cximm<DmmtK^mtu ucmm\^xmc^mnm7^2 
oom S mx^x^<Dffim&Mm<DP&mmz.^^xhm'<ti 0 ±mnm^^mi9 

[0112] miwzTjkirffi^hmhfrtex?^ mmum7(Dm4*>'»%Mmnc a ci mm 

2 

(DmmzitMvxm<tez>frtfxfefj:<^ =*xhmm^%.tit£, iomm%n&b 

[0113] Jfci^ m^tt^*<^P^*^ffl$^c^^M37^KCl(*fc«NaCl)^^J; 

^nm^.^^xmmir^ 0 

[0114] £1\ ^*TO37^LT, 7fc«^s/^°2^10m*%(DCaCl ^^M»bfc^70 

2 

0 o C-em#^*Pf^b^b$^:T#fetLfcCaCl J^200mgJHcUjL o ^LT, ^©C 

2 
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mm) k&au 2oorpm, 2o o c<d^#t-?\ lommmty^, mmmmm^^m 

2 

[0115] ^Vv-C, tfffSCaCl ^^lmol/L(Z)KCl(^fc^NaCl)^|R-e^#HL, ^^^TK^fe 

2 

Omg/-L(DffimV£Mmmm50mL) ^#£Uc:CaCl ^^KAL, 200rpm, 20°C 

2 

aci mz.£z>ffimvkmm<DmMA%:$iw^fc 0 ^lt, ^ocaci ^os^^ 

2 2 

[0116] ±tm%.nm<DMi^ -r^±>^ caci 

2 

lOIU ---g. 5mg/g 

[US •••9. Omg/g 
#£^[i]g---9. lmg/g 
ff^H[iIS-"8. 8mg/g 

2 

, ^V^KCH*fc«NaCl)^T^#b$^^^ftV^^^S^i-^^^^^§^ 
fc 0 5g^tt^*^^*b/cCaCl ^^KCl(^c^NaCl)^-e^#-L, $ 

2 

b^^v^^i:^J;«9, Caci ^d^m^^^^^^tt, ~(D|&ic£tT^cfffi 

2 

S^a<^^d^, ^Wf*37(CaCl ^) fcfc, KCl(l£fc^aCl)2§$:£;!5l^ 

2 

2 

[0117] ^C^^^MW37i:L-C, 7K®^^2^10m*%(DCaCl l^-MSLfc^O 

2 

0°C-eiB#^*Pf^b^b$^, 5mol/L(DHCl^^?M?A^abT#^tL 
fcHCl^SCaCl ^;BV\ '(DHCl^JSCaCl ^O^TilfE^tg^3£t£ 

2 2 

[0118] jifEs^^o^, ~r?j:frib, Hci^acaci mcx^mm^m^mmA 

2 



WO 2005/053846 



31 



PCT/JP2004/018058 



#JHI —11. Omg/g 

Uli ■••11. Omg/g 
S^—IhIS-10. 8mg/g 
S^HIiIS--10. 8mg/g 

HClMffiCaCl #t) KloV vOfc, ^^^M^ffll^ aiV>KCl(*fe«Na 

2 

2 

KC1 (3;fcteNaCl) V ^fdfi&tTkttb ^^fotHClMCaCl ^£r#«9 

2 

[0119] ffrlB^^TOSTO^^^^^^^^IgtrM^^fcfefmofc^^ 
£#©»^aB©t**-efflv ^fhbooty^/Ki) - (7) ^^^tvsomg-f 

'DimmmUto ^b-C, #1^:771^ :7^^^^S^50mg/L(50ppm) 
(D^50mL(^W) fcmmK&AU 200rpm, 20 c CCD^#T'e^ 10^F^»5 

[0120] gi2o^, ±mu.m^^xmhtitc^^zf^<Dy^[:m4^>mmm<D^m^ 

%t*m~fo roHl^tffl^, *»Wot^ttv^f fihm^^yitm^ 

y|fMoi^*^5„^^ (4)<£>BaCl £££(5)<£>HCl#ygBaCl ^Oyy 

2 2 

y{ktl^y(Z)f f MJtKL, ^c, (6)(DCaCl ^i(7)©HCMCaCl 

2 2 

f55a s J:vv^£:as;ba>5 0 Lj5»U HClMffl^fT^<Tt>-h^^^v^^b^)-f^->- 

[0121] ^M^-f^0^^^ffi$tL^*TO37^^(^{»^) fc«fco 
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[0122] *1\ ^mnn37ti,x, jzw^y?2&ioMm%<DCaci mmcmm^t-mo 

2 

0°CXimmMm^it^XnhthtcCaC\ ^200mgfflEUc o ^VX, Z.CDC 

2 

aCl Z?M\M4*l'<Dmmft50rn&/'L (50ppm) <D^50mL (Mmfc) K 

2 

&AU 200rpm. 20 < C(D^#T^\ 10R#W«fc5gL tilfB^M^^^Mb^ 

2 

). 

[0123] j|&V vf, filfECaCl ^3rlmol/L<D*&& "Cifc^U gFfefcjfcifeV 

2 

mg/L©^K50mL) ^f?£UhCaCl ^^SAL, 200rpm, 2OV,<D0kWTX. 

2 

10B#^S^5^, Hi)?E^W^»^M^-r^c7)|iS^lJ^L, ittrfECaCl ^ 

2 

i^^^b^^-^^^^M^I+^LfCo ^rb-C, ^(DCaCl U^^h^WM^ 

2 

[0124] ±fBW£f«<^jii, i-jfct?*). caci m^%7v\tm^is<Dw^m^ 

2 

#J[h] •••22. 5mg/g 
S^^[Ug---22. 4mg/g 
S^^[Ug---21. 7mg/g 
#^H[Ug---21. 9mg/g 

2 

otitis 7^m^^m.m\^tccaci ^mm^ti^mmxmw-u ££>^* 

2 

J5fcv^s^(cj;«9, Caci ^d^^b^K^-^^^tb, z.<Dmm$tifc7v4k 

2 

4 

§ 0 Jifss^ifc^ma^ ^*!m37(caci m.) mmteitteffiM) 

2 

m&mirzz.b&xzzz.bhmMtstifz.o 

[0125] ^*MW37^LT, 7fc®^5/^2^10Mi%(DCaCl ^feg«U^70 
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fcHCl^lSCaCl ^£fflV\ ^DHCl^SCaCl |^O^T_hfE^$I^S£ft 

2 2 

[0126] _hsBS^R^^^^ irftfr-tb, HCl^SCaCl m^X^y^4^rXDmM 

2 

Ate, 

•••32. Omg/g 

S^^[Hlg---31. 5mg/g 

S^[Hlg---31. 4mg/g 

S^H[Ug---31. 2mg/g 
-CfcofCo WiKD^^ib, ^b^^HCl^^?S«^abT#^§^#TO37( 
HCl^SCaCl ^) icov^t, -7v\YM4^(D^m\c^M^ ffiMittZUmM 

2 

2 

^(^C^«^)MV^f^#^^^5feV^i:^fTo-CHCl^ ; alCaCl |*t£«5EU¥ 

2 

[0127] ^o^p^^si^-r^p^^^s^, m&tM^ y^mm 
(i) T*«tiffl'iT*ffl^w 

[0128] (2)ii*ftgfflf{W 
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j^^nas, ^Mftt, ^^^tc*3it5^#^ x &mm 

[0129] (3)_L*ffl*fKttft 

±*#fto±*^t&m\ Milk i£T*<^£&l£lII*U 
[0130] (4)mfcififflifHfc*t 
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^mmmmM^^mx^wm^mmmmb-r^b^x^ 

mm "jmx&%~bfrh, m^mmmbi^x-hmmir^ iot, mmm^^mm. 
4^>-^mm^t^<Dmm<Dm4^mmiMmu'm^ ±m&&mmbL.xmmx 

[oi3i] (5)7kW7k'mmmmm 

ri- 0 -(Dmm(Dm^>m.mm.mmM^ ^mx^w^w^mmb-r^-b 
&x%z> 0 

^y^^mm^mvx^ m^m&b^r.ftfcmmv?%vtMKmm~rz>z-bK 

o 

[oi32] si^tt^^, mmm\^m^mmx^(Dx\ ^mmK mm^x^m^mit 
, mmmb\,xmmmmmmj5±Kmmx^ 0 ^ -7^m^mx^<DX\ 7? 
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m^mm 

o 

2 2 

[9] ff^IIl~8(DV^^ra*c<D|iM'^^ 

[ii] mm^bt^wM^m^^mit^t, ^(Dm^mx^m^mtm^mm 
mimm^^^t^m^xt^^t^w^tir^m^^Mmmmun^mmm 

tmn^mt^mh^t^<Dmt^x^^t'mhm^mmmKmm^ 



WO 2005/053846 



38 



PCT/JP2004/018058 



[13] mt¥8t&. mm^ht^uPc(omtm<D^mmM^mm^fi, ^o, ^<d 
wm^m^m^mmtmm^fi^^mtx^wx^bb^^ mmm 

o 

[15] fem*ttzmw&&mmm^ttfmiizmk£itz^@Lb, mm^mmm 

o 

mm^mmm^m<D^mm^\^mirbm^ ^^mm^ ^mMM^m^ 
[is] m^^m-m^mm^n^tc^^r^^mir^m^jT^mx.. 
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[02] 
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[M 
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[05] 




[06] 
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[07] 
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»] 



(A) (B) (C) (D) 




[010] 

(A) (B) (C) (D) (E) 
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an] 
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[013] 
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[014] 
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mm 



(A) (B) 
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